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Abstract
While chronic exposure to secondhand smoke has been well recognized as a cause of heart disease
in nonsmokers, there has been recent speculation about the potential acute cardiovascular effects
of transient exposure to secondhand smoke among nonsmokers; in particular, the possibility that
such exposure could increase the risk of acute myocardial infarction even in an otherwise healthy
nonsmoker. This paper reviews the claims being made by a number of anti-smoking and public
health groups regarding the acute cardiovascular effects of secondhand smoke exposure among
otherwise healthy adults, analyzes the validity of these claims based on a review of the scientific
evidence, and discusses the implications of the findings for tobacco control and public health
practice. Based on the analysis, it appears that a large number of anti-smoking organizations are
making inaccurate claims that a single, acute, transient exposure to secondhand smoke can cause
severe and even fatal cardiovascular events in healthy nonsmokers. The dissemination of inaccurate
information by anti-smoking groups to the public in support of smoking bans is unfortunate because
it may harm the tobacco control movement by undermining its credibility, reputation, and
effectiveness. Disseminating inaccurate information also represents a violation of basic ethical
principles that are a core value of public health practice that cannot and should not be sacrificed,
even for a noble end such as protecting nonsmokers from secondhand smoke exposure. How the
tobacco control movement responds to this crisis of credibility will go a long way towards
determining the future effectiveness of the movement and its ability to continue to save lives and
protect the public's health.
Introduction
Secondhand smoke has been recognized as a cause of
heart disease in nonsmokers [1,2]. In one of the most
recent and comprehensive reviews of the scientific evi-
dence, the Office of Environmental Health Hazard Assess-
ment of the California Environmental Protection Agency
estimated that chronic exposure to secondhand smoke
causes a 20% to 50% increase in the risk of cardiovascular
disease, resulting in between 23,000 and 70,000 deaths
from heart disease in the United States each year [1].
While the cardiovascular effects of chronic exposure to
secondhand smoke have been well studied and conclu-
sively determined, there has been recent speculation
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about the potential acute cardiovascular effects of tran-
sient exposure to secondhand smoke among nonsmokers
[3]; in particular, the possibility that such exposure could
increase the risk of acute myocardial infarction even in an
otherwise healthy nonsmoker.
This paper reviews the claims being made by a number of
anti-smoking and public health groups regarding the
acute cardiovascular effects of secondhand smoke expo-
sure among otherwise healthy adults, analyzes the validity
of these claims based on a review of the scientific evi-
dence, and discusses the implications of the findings for
tobacco control and public health practice.
Analysis
The 30-minute claim
In a January 27, 2006 press release, the Washington, D.C.-
based anti-smoking organization Action on Smoking and
Health (ASH) issued a press release calling on policy mak-
ers to adopt broad bans on public smoking, including
bans in outdoor places such as public sidewalks [4]. ASH
supported its call for such nearly complete outdoor smok-
ing bans by claiming that even acute, transient exposures
to small amounts of secondhand smoke cause fatal heart
attacks among nonsmokers and that the risk of such a fatal
heart attack is actually equivalent to that of a smoker:
"Even for people without such respiratory conditions,
breathing drifting tobacco smoke for even brief periods
can be deadly. For example, the Centers for Disease Con-
trols [CDC] has warned that breathing drifting tobacco
smoke for as little as 30 minutes (less than the time one
might be exposed outdoors on a beach, sitting on a park
bench, listening to a concert in a park, etc.) can raise a
nonsmoker's risk of suffering a fatal heart attack to that of
a smoker [5]."
The claim was documented with citation to two scientific
articles, one published by authors at the Centers for Dis-
ease Control and Prevention (CDC) [3] and the other by
Otsuka et al. [6].
This claim is of tremendous potential public health signif-
icance. If it is indeed true that acute exposure to drifting
tobacco smoke for as little as 30 minutes can cause a fatal
heart attack in an otherwise healthy nonsmoker (not an
asthmatic) and that the risk of a fatal heart attack in a non-
smoker exposed to secondhand smoke for 30 minutes is
elevated to that of a smoker, then this would seemingly
provide strong justification for banning smoking com-
pletely in all public places, indoors and outside.
ASH has continued to use this scientific claim to promote
smoking bans, writing to all members of the New Hamp-
shire House of Representatives and urging them to sup-
port a ban on smoking in restaurants and bars because
"Even for some people without respiratory conditions,
breathing drifting tobacco smoke for even brief periods
can be deadly. For example, the Centers for Disease Con-
trols [CDC] has warned that breathing drifting tobacco
smoke for as little as 30 minutes can raise a nonsmokers
risk of suffering a fatal heart attack to that of a smoker
[7]." ASH also used this claim in promoting a nearly com-
plete ban on outdoor smoking in Calabasas, California
[8]. ASH reiterated and reemphasized the claim in a Feb-
ruary 24, 2006 press release [9].
ASH went so far as to warn city officials that they could be
held liable for negligence and for damages if members of
the public started dying of heart attacks due to brief expo-
sures to secondhand smoke in city parks or other out-
doors places:
"In cases where drifting tobacco smoke was present and a
nonsmoker suffered a heart attack, asthmatic attack, or
other similar problems, the municipality which owns and
operates the beach, park, playground, etc. could be liable
since it was on notice of the known health dangers but
failed to take the 'reasonable' step of banning smoking as
taken by many other outdoor areas [5]."
Evaluation of the 30-minute claim
There is simply no evidence that exposure to secondhand
smoke for 30 minutes represents a fatal myocardial infarc-
tion threat to nonsmokers who do not have existing severe
coronary artery disease. The reason is quite simple. It takes
more than 30 minutes to develop atherosclerosis signifi-
cant enough to cause coronary artery stenosis so severe
that it could cause a heart attack. There is also no evidence
that acute exposure to secondhand smoke causes cata-
strophic arrhythmias, acute embolic events, or coronary
artery spasm, such that it could induce a heart attack in an
individual without existing coronary disease.
It also appears to be untrue that the CDC claimed that a
30-minute exposure to secondhand smoke "can raise a
nonsmoker's risk of suffering a fatal heart attack to that of
a smoker." What CDC did claim was that "even 30 min-
utes of exposure to a typical dose of secondhand smoke
induces changes in arterial endothelial function in
exposed non-smokers of a magnitude similar to those
measured in active smokers [[3], p. 981]." This statement
was based on findings from a study conducted by Otsuka
et al., published in 2001 in the Journal of the American
Medical Association (JAMA) [6].
The relevant study [6] experimentally exposed nonsmok-
ers to secondhand smoke for 30 minutes and analyzed
changes in endothelial function, as measured by coronary
flow velocity reserve (CFVR). The authors reported thatEpidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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acute secondhand smoke exposure resulted in reductions
in endothelial function that were approximately equiva-
lent to those observed in active smokers [6].
It is important to note that endothelial dysfunction, espe-
cially if transient, is not a direct predictor of myocardial
infarction risk. What endothelial dysfunction indicates is
the early process of atherosclerosis. As the authors con-
cluded: "The present findings suggest that reduction of
CFVR after passive smoking may be caused by endothelial
dysfunction of the coronary circulation, an early process
of atherosclerosis, and that this change may be one reason
why passive smoking is a risk factor for cardiac disease
morbidity and mortality in nonsmokers [[6], p. 440]."
What this means is that acute exposure to secondhand
smoke can result in endothelial dysfunction in nonsmok-
ers that if prolonged and repeated over a long time, could
eventually result in atherosclerosis and heart disease. This
study provides a potential mechanism for the observed
increase in heart disease risk among involuntary smokers.
It provides biologic plausibility for a causal relationship
between chronic exposure to secondhand smoke and
heart disease. But it does not suggest that an otherwise
healthy nonsmoker could suffer a heart attack as a result
of a 30 minute exposure to secondhand smoke, and it cer-
tainly does not mean that a nonsmoker's risk of a heart
attack approaches that of a smoker after 30 minutes of
exposure to secondhand smoke.
Importantly, eating a single high-fat meal can also cause
significant endothelial dysfunction [10]. Plotnick et al.,
writing in JAMA, reported that: "A single high-fat meal
transiently reduces endothelial function for up to 4 hours
in healthy, normocholesterolemic subjects, probably
through the accumulation of triglyceride-rich lipoproteins
[[10]- p. 1682]." It would not be accurate to interpret this
study as indicating that a high-fat meal could cause a heart
attack; instead, it does provide some plausibility for an
association between a high-fat diet and the development
of atherosclerosis. The same is true with the Otsuka study.
It provides evidence that chronic exposure to secondhand
smoke could promote atherosclerosis by inducing
changes in endothelial function; however, one cannot
extrapolate from that and claim that a single acute expo-
sure increases the risk of a heart attack.
In fact, the Otsuka study found that a 30-minute exposure
to secondhand smoke actually had no effect on basal cor-
onary blood flow [6]. This transient exposure did not
compromise the coronary circulation, damage the heart,
or reduce blood flow to the heart muscle under actual
real-life conditions. On the contrary, the study reported
that: "Passive smoking exposure had no effect on basal
coronary flow velocity in either group [[6]- p. 436]." In
other words, this study documents that, at least in patients
without severe coronary artery disease, a 30-minute expo-
sure to secondhand smoke does not present a threat of
reducing coronary blood flow. So the very study that ASH
is relying upon to make its scientific claims actually
refutes the very claims that it is making.
In light of the evidence, the extrapolation and resulting
claims that ASH is making appear to be inaccurate.
In addition, it might be considered slightly irresponsible
to try to intimidate city officials by suggesting to them that
if they don't ban smoking in a beach, park, or playground,
they are putting nonsmokers at risk of dropping dead of a
heart attack. There is simply no evidence that acute expo-
sure to secondhand smoke can cause a heart attack in a
healthy nonsmoker, as one cannot develop coronary
artery disease in 30 minutes.
The 20-minute claim
The misrepresentation of the science of the acute cardio-
vascular effects of secondhand smoke extends beyond
ASH. Another anti-smoking group – SmokeFreeOhio –
went even further than ASH by claiming that just 20 min-
utes of exposure to secondhand smoke increases the risk
of a heart attack. In a fact sheet posted on its web site, enti-
tled "The Dangers of Secondhand Smoke," SmokeFreeO-
hio claimed that: "After twenty minutes of exposure to
secondhand smoke, a nonsmoker's blood platelets
become as sticky as a smoker's, reducing the ability of the
heart to pump and putting a nonsmoker at an elevated
risk of heart attack [11]."
In addition, SmokeFreeOhio claimed that "Only 30 min-
utes of secondhand smoke exposure can cause narrowing
of blood vessels, restricting the flow of blood and contrib-
uting to hardening of the arteries [11]."
The group also claimed that "In that same 30 minutes,
changes to your blood boost your risk of building up fat
deposits that could lead to heart attacks and strokes [11]."
And it claimed that "After 120 minutes of exposure, your
heart rate variability is reduced, increasing the chance of
an irregular heart beat that can itself be fatal or trigger a
heart attack [11]."
Evaluation of the 20-minute claim
I will consider each of these four claims, in order.
1. "After twenty minutes of exposure to secondhand
smoke, a nonsmoker's blood platelets become as sticky as
a smoker's, reducing the ability of the heart to pump and
putting a nonsmoker at an elevated risk of heart attack."Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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The fact sheet backs up this claim by citing a study which
shows that brief exposure to secondhand smoke decreases
platelet sensitivity to prostacyclin [12].
In the relevant study, Burghuber et al. examined the acute
effect of secondhand smoke exposure on the sensitivity of
platelets to prostacyclin [12]. Platelet aggregation has
been shown to play a significant role in arterial thrombo-
sis, one of the later stage events in the atherosclerotic proc-
ess [12]. Prostacyclin plays an inhibitory role in helping to
decrease platelet aggregation and decreased sensitivity to
prostacyclin, as observed in patients with atherosclerosis
[12,13], may therefore increase the proclivity of platelets
to aggregate and thus promote atherosclerosis. In this
study, acute secondhand smoke exposure was found to
decrease platelet sensitivity to prostacyclin [12]. The
authors conclude that acute secondhand smoke exposure
increases platelet aggregation in nonsmokers and that this
finding warrants further investigation to determine
whether chronic exposure to secondhand smoke may
therefore increase the risk of thromboembolic disease.
Thus, there is evidence that after 20 minutes of second-
hand smoke exposure, platelet aggregation increases and
that it may increase to the level of that seen in an active
smoker. Thus, there is scientific support for a statement
that a nonsmoker's platelets become as sticky as a
smoker's after 20 minutes of secondhand smoke expo-
sure.
However, one cannot extrapolate from a transient increase
in platelet aggregation to a reduced ability of the heart to
pump and an elevated risk of a heart attack. If one were
exposed to secondhand smoke repeatedly for a long
period of time, then the constant and prolonged effects of
secondhand smoke on platelets, along with the effects on
endothelial dysfunction, could initiate and maintain the
process of atherosclerosis. But it cannot occur in just 20
minutes.
Moreover, even chronic exposure to secondhand smoke
does not reduce the ability of the heart to pump. What
reduces the ability of the heart to pump is injury to the car-
diac muscle, such as occurs in a heart attack, with cardio-
myopathy, with certain arrhythmias, with myocardial
disease, with cardiac tamponade, or with ventricular
hypertrophy or valvular disease. But secondhand smoke
exposure does not reduce the ability of the heart muscle to
pump. Chronic exposure could lead to a heart attack, and
that could certainly reduce the heart's ability to pump. But
the claim that only 20 minutes of secondhand smoke
exposure can reduce the heart's ability to pump seems
inaccurate.
It is important to point out that acute emotional stress
also increases platelet aggregation [14]. But rather than
suggesting that emotional stress in an otherwise healthy
individual reduces the heart's ability to pump and places
the individual at increased risk of suffering a heart attack,
this research instead provides a potential mechanism for
the observed relationship between chronic emotional
stress and increased myocardial infarction risk [15].
2. "Only 30 minutes of secondhand smoke exposure can
cause narrowing of blood vessels, restricting the flow of
blood and contributing to hardening of the arteries."
The fact sheet backs up this claim by citing the Otsuka
study [6]. But as pointed out above, that study demon-
strated that 30 minutes of exposure to secondhand smoke
causes endothelial dysfunction, not that it causes athero-
sclerosis and restriction of blood flow.
3. "In that same 30 minutes, changes to your blood boost
your risk of building up fat deposits that could lead to
heart attacks and strokes."
The fact sheet backs up this claim by citing a study which
demonstrates that brief exposure to secondhand smoke
causes changes in lipid metabolism [16].
Valkonen and Kuusi studied the acute effect of second-
hand smoke on low density lipoprotein (LDL) metabo-
lism [16]. They examined the effect of a 30-minute
exposure on three factors related to atherogenesis: the
antioxidant defense ability of serum, the extent of lipid
peroxidation, and the accumulation of LDL cholesterol in
cultured human macrophages. The oxidation of LDL cho-
lesterol and its subsequent accumulation in macrophages
is recognized as a critical event in the atherosclerotic proc-
ess [16-18]. In this study, a brief secondhand smoke expo-
sure was found to result in an acute decrease in serum
ascorbic acid, decreased serum antioxidant defense,
decreased ability of LDL to resist oxidation, increased
lipid peroxidation, and an increased rate of uptake of LDL
by cultured macrophages [16]. The authors conclude that
an acute exposure to secondhand smoke alters LDL
metabolism in a way that can promote atherosclerosis and
that this finding provides a plausible biological mecha-
nism for the observed effects of chronic secondhand
smoke exposure on coronary heart disease.
Thus, while an acute exposure to secondhand smoke has
been shown to induce changes in LDL metabolism that
could lead to the development of fat deposits if these
changes were sustained over time, making an extrapola-
tion to claim that a 30-minute exposure will cause these
deposits to form and increase the risk of heart attacks and
strokes seems unwarranted.Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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4. "After 120 minutes of exposure, your heart rate variabil-
ity is reduced, increasing the chance of an irregular heart
beat that can itself be fatal or trigger a heart attack."
The fact sheet backs up this claim by citing a study of the
effects of a two-hour exposure in a smoking area at Salt
Lake City Airport on heart rate variability [19].
Pope et al. studied the acute effect of secondhand smoke
exposure on heart rate variability, a measure of cardiac
autonomic function [19]. They studied the effect of a two-
hour experimental exposure to secondhand smoke.
Reduced heart rate variability has been shown to predict
an increased risk of cardiac vulnerability in patients with
acute myocardial infarction, in part due to predisposition
to fatal ventricular arrhythmias [19-23]. In this study,
tobacco smoke exposure was found to significantly
decrease heart rate variability, with a 12% decline in the
standard deviation of normal-to-normal heart beat inter-
vals [19]. The authors conclude that acute secondhand
smoke exposure may cause impaired cardiac autonomic
function and this may provide a biological mechanism for
the observed increase in cardiovascular mortality among
individuals chronically exposed to secondhand smoke.
While the first part of the SmokeFreeOhio statement is
therefore accurate, as there is evidence that acute exposure
to secondhand smoke does reduce heart rate variability,
the second part of the statement is inadequately sup-
ported by scientific evidence. The observed short-term
decrease in heart rate variability in this study did not
translate into an increased risk of an arrhythmia that
could be fatal or trigger a heart attack. The authors did not
report the occurrence of any fatal arrhythmias or heart
attacks in their study. If an acute decrease in heart rate var-
iability did cause any appreciable risk of a fatal arrhyth-
mia, it is difficult to imagine that this study could have
been approved by an institutional review board.
It is important to point out that air pollution also
decreases heart rate variability, in a very similar way to the
findings observed due to secondhand smoke. There are at
least three studies which have documented that particu-
late air pollution changes heart rate variability, just like
secondhand smoke [24-26]; however, one wouldn't warn
the public that exposure to air pollution may trigger a fatal
or catastrophic arrhythmia.
In light of the evidence, the extrapolations and resulting
claims that SmokeFreeOhio made appear to be inaccu-
rate.
Review of the scientific evidence on the acute 
cardiovascular effects of secondhand smoke
In order to review the current state of knowledge on the
acute cardiovascular effects of secondhand smoke, I relied
upon the two most recent and comprehensive reports on
this subject, prepared by the Office of Health Hazard
Assessment of the California Environmental Protection
Agency [1], and the United States Surgeon General [2] and
identified all the studies mentioned in these reports which
are relevant to the evaluation of the potential impact on
the cardiovascular system of brief exposure to secondhand
smoke. This brief review represents a synthesis of the evi-
dence from all of the identified studies and reflects the
current state of the scientific evidence to the limits of the
author's knowledge.
Studies of the acute cardiovascular effects of secondhand
smoke exposure have documented adverse effects in six
areas: (1) artery elasticity; (2) endothelial function; (3)
platelet activation; and (4) cardiac autonomic function
(heart rate variability); (5) lipid metabolism; and (6) exer-
cise tolerance.
Artery elasticity
A five minute exposure to secondhand smoke reduced
aortic elasticity by 21% in patients undergoing cardiac
catheterization for angina [27]. Recovery was observed 15
minutes after discontinuation of exposure.
Endothelial function
Otsuka et al. experimentally exposed nonsmokers to sec-
ondhand smoke for 30 minutes and found that acute sec-
ondhand smoke exposure resulted in reductions in
endothelial function of the coronary arteries, as measured
by coronary flow velocity reserve, that were approximately
equivalent to those observed in active smokers [6]. The
study did not examine the duration of the effect on
endothelial function following cessation of exposure.
Kato et al. [28] sought to determine whether the reduction
in endothelium-dependent vasodilation that is observed
in chronic passive smokers [29,30] requires chronic sec-
ondhand smoke exposure or whether it is an acute phe-
nomenon. They studied brachial artery vasodilation in
response to acetylcholine (which is an endothelium-
dependent response) and to nitroprusside (which is not
an endothelium-dependent response) before and after 15
minutes of exposure to secondhand smoke. There were no
differences in the observed responses before and after the
secondhand smoke exposure to acetylcholine and nitro-
prusside. This suggests that the endothelial impairment
caused by brief exposure to secondhand smoke is reversi-
ble. The authors concluded that the observed endothelial
impairment in passive smokers is due to chronic rather
than acute secondhand exposure.Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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Although it is possible that the differences in the results of
the Kato et al. [28] and Otsuka et al. [6] studies are attrib-
utable either to a difference in exposure time (15 versus 30
minutes) or to a different artery being studied (brachial
versus coronary), the available evidence does not support
a conclusion that brief exposure to secondhand smoke
causes a permanent impairment of endothelial function
that can lead to the development of atherosclerosis.
Platelet activation
Burghuber et al. found that a 20-minute exposure to sec-
ondhand smoke decreased platelet sensitivity to prostacy-
clin, thus increasing the tendency for platelet aggregation
[12]. Sinzinger and Kefalides also found that an acute
exposure to 15 minutes of secondhand smoke decreased
platelet sensitivity to the anti-aggregatory effects of pros-
taglandins [31]. Schmid et al. reported that a one hour
exposure to secondhand smoke in nonsmokers signifi-
cantly increased levels of thromboxanes in the blood,
which is an indicator of platelet activation [32]. The
effects lasted for six hours after exposure.
Cardiac autonomic function
Pope et al. found that a two-hour exposure to secondhand
smoke produced a 12% decline in the standard deviation
of normal-to-normal heart beat intervals [19]. This effect
on heart rate variability was reversed upon cessation of
exposure.
Lipid metabolism
Valkonen and Kuusi found that a 30-minute exposure to
secondhand smoke decreased serum ascorbic acid,
decreased serum antioxidant defense, decreased ability of
LDL to resist oxidation, increased lipid peroxidation, and
increased the rate of uptake of LDL by cultured macro-
phages [16]. The effects on serum ascorbic acid lasted six
hours. Moffatt et al. reported that after a six-hour exposure
to secondhand smoke, high density lipoprotein (HDL)
cholesterol levels decreased by 37% among nonsmokers
[33]. This change required more than 24 hours to reverse.
Exercise tolerance
Although several studies have demonstrated a substantial
decrease in exercise tolerance in response to acute expo-
sure to secondhand smoke among patients with existing
coronary artery disease [34-37], the effects observed on
exercise tolerance among healthy adults have been small
[38] or absent [37,39].
Taken as whole, these studies demonstrate that acute,
transient exposure to secondhand smoke has a number of
cardiovascular effects that, if repeated over time, may
increase the risk of developing coronary artery disease by
initiating and promoting the process of atherosclerosis
and thrombosis. However, these effects were found to be
reversible and there was no evidence of any clinically sig-
nificant compromise of the coronary circulation in any of
the patients in these studies. Moreover, these studies have
actually documented that there was no impairment of
basal coronary blood flow in subjects acutely exposed to
secondhand smoke [6] and in at least one study, subjects
undergoing exercise stress testing on a bicycle ergometer
experienced no change in their exercise tolerance in
response to acute secondhand smoke exposure [37].
To the best of my knowledge, there is no additional evi-
dence, beyond the information presented in the above
review, that a brief exposure to secondhand smoke can
cause non-transitory cardiovascular effects. This repre-
sents the extent of the evidence upon which the claims of
tobacco control groups are based.
In short, these studies provide strong biologic plausibility
to support the observed association between chronic sec-
ondhand smoke exposure and heart disease; however,
they do not provide evidence of any clinically meaningful
effects of a single, acute, transient exposure.
In summary, there is simply no evidence from the existing
data that a single, transient, acute exposure to secondhand
smoke can or does increase the risk for myocardial infarc-
tion, nor is there any identified mechanism by which this
could occur.
What one could conceivably argue is that for a patient
with existing severe coronary artery disease, an acute expo-
sure to secondhand smoke could cause an activation of
platelets such that the final event in the process by which
coronary stenosis leads to an acute myocardial infarction
might be triggered. There is no direct evidence to suggest
that this is the case, but I would not take issue with a
group making an argument that people with severe coro-
nary disease should avoid exposure to secondhand smoke
because there is some possibility that in people who have
coronary disease so severe that they are within one small
physiologic change triggering a heart attack, exposure to
secondhand smoke could potentially serve as the stimulus
for that final physiologic instigating change. This, in fact,
appears to be precisely what CDC has argued in its review
of the issue of the reversibility and severity of the effects of
transient, acute exposure to secondhand smoke [3].
If statements by public health groups were qualified by
making it clear that the claims refer only to people with
severe existing coronary artery disease, I would not neces-
sarily question their validity. The problem is that claims
being made by these groups are clearly suggesting to the
public that for the general population, a single, short,
transient exposure to secondhand smoke can trigger aEpidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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myocardial infarction or other catastrophic or fatal cardiac
event.
Widespread dissemination of inaccurate scientific claims 
about the acute cardiovascular effects of secondhand 
smoke
The dissemination of these inaccurate claims about the
acute cardiovascular effects of secondhand smoke expo-
sure appears to go beyond simply the fact sheets produced
by ASH and by SmokeFreeOhio. A physician who is also a
tobacco control researcher and vice chairman of the Mon-
tana Tobacco Advisory Board reportedly told the press
that: "If you go into a restaurant for a sandwich, if you go
into a bar for a beer and you get exposed to a heavy
amount of second-hand smoke, you're just as at risk for a
heart attack as a smoker [40]." The newspaper article in
which this statement was reported informed the public
that "studies in the 1990s began pointing to heart attacks
that were happening very rapidly from short-term expo-
sure to second-hand smoke [40]."
A quarter-page advertisement in the New York Times, taken
out by the New York City Department of Health on June
25, 2002, stated: "Just 30 minutes of exposure to second-
hand smoke can greatly increase your risk of heart attack
[41]."
A web site of another anti-smoking organization states
that: "Twenty minutes of breathing secondhand smoke at
levels similar to those measured in bars activates blood
platelets involved in the clotting process as much as it
does in pack-a-day smokers. These activated platelets
increase the chances of getting a heart attack or stroke
[42]". This section of the fact sheet is entitled "20 minutes
exposure = smoking a pack a day." While the first sentence
of this claim is accurate, and is based on the results of the
Burghuber study [12], it seems somewhat of an inaccurate
extrapolation to suggest that this single, transient episode
of platelet activation puts one at risk of getting a heart
attack or stroke, especially in an individual who does not
have severe pre-existing coronary or vascular disease. It
also seems misleading to suggest that the cardiovascular
consequences of 20 minutes of secondhand smoke expo-
sure is equivalent to that of smoking a pack of cigarettes
per day.
The same fact sheet also claims that "30 minutes exposure
= stiffened, clogged arteries" and that "Thirty minutes of
secondhand smoke compromises a nonsmoker's coro-
nary arteries to the same extent as in smokers [42]." While
the Otsuka study [6] demonstrated that 30 minutes of sec-
ondhand smoke exposure can cause endothelial dysfunc-
tion, it did not provide any evidence that such an acute,
transient exposure can caused "clogged arteries."
Another health organization made the claim that "Only
30 minutes of exposure can damage a non-smoker's heart
and increases the risk of heart disease by 30% [43]." While
epidemiologic studies do suggest that there is approxi-
mately a 30% increased risk of heart disease associated
with chronic secondhand smoke exposure [1], this risk
obviously cannot accrue in just 30 minutes.
An Americans for Nonsmokers' Rights fact sheet claims
that "Even a half hour of secondhand smoke exposure
causes heart damage similar to that of habitual smokers.
Nonsmokers' heart arteries showed a reduced ability to
dilate, diminishing the ability of the heart to get life-giv-
ing blood [44]."
Similar claims appear on the web sites of many other
health and anti-smoking organizations [45-67] (see
Appendix for the specific claims). Note that most of these
communications claimed that 30 minutes of secondhand
smoke exposure causes heart damage, narrowing of the
coronary arteries, clogged coronary arteries, or reduced
coronary blood flow, even though the Otsuka studied
(which is cited for many of these claims) actually docu-
mented that there is no reduction in coronary blood flow
in nonsmokers exposed to secondhand smoke for 30 min-
utes. It is clear that the inaccurate portrayal of the acute
cardiovascular effects of secondhand smoke exposure on
individuals without severe existing coronary disease is a
widespread phenomenon.
A tobacco control researcher responds
Although I am a strong advocate for smoke-free workplace
policies, have testified in support of bar, restaurant, and
workplace smoking bans in more than 50 cities, and have
published a number of articles documenting the high sec-
ondhand smoke exposure and serious resulting health
effects among bar and restaurant workers [68-72], I do not
believe it is appropriate (or even necessary) to stretch the
science and use inaccurate or misleading claims to sup-
port smoking bans. Because of my concern for the scien-
tific integrity and long-term credibility of the tobacco
control movement, I have publicly criticized tobacco con-
trol organizations for using inaccurate scientific claims to
promote our policy goals [73-75].
In response to my questioning of the validity of these
types of scientific claims being made by many anti-smok-
ing groups, I have been personally attacked, publicly con-
demned, accused of being a traitor, accused of being
funded by tobacco companies, called a fanatic, and have
had my opinions censored by a prominent tobacco con-
trol policy discussion list-serve, from which I was expelled
because advocates were apparently unhappy with my
expressing dissent from the established dogma of the
movement [76]. In my expulsion from the tobacco policyEpidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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(tp-talk) discussion list-serve, I was told that the list-serve
"made the dictatorial (but perhaps benevolent) decision
to remove Mike Siegel from tp-talk today. I felt that his
posts lately have interfered with the quality of the listserv
messages. I suspect I'll be the subject of a blog posting
about how he's been kicked off a tobacco control listserv,
but I can deal with that" [76].
What is really being said is that I disagreed with some of
the dogmatic views of the movement. In this case, that's
what interference with the quality of the discussion
means: disagreeing with the mentality of the movement.
There is apparently no room for dissent in the tobacco
control movement, and dissent is met not only with per-
sonal attacks, but with outright censorship.
Unfortunately, the one type of response I have not
received is a scientific justification for the claims that are
being made or a refutation of my scientific arguments. The
general approach has been to attack ad hominem, rather
than to directly confront the arguments being made. For
this reason, I have come to the impression that the
tobacco control movement does not allow room for any
difference of opinion, and that those who dissent with
any aspect of the prevailing wisdom must be discredited,
attacked, and silenced. I sense a rather McCarthyistic ele-
ment in the tobacco control movement. Whether the sci-
entific arguments I have made are valid or not is up for
question and debate; the unwillingness of the movement
to entertain a discussion of the validity of its scientific
claims, on the other hand, is a dangerous element in a
public health movement.
This may be exactly the type of problem that Rothman
predicted in his commentary which suggested that focus-
ing on the scientist rather than on the merits of the science
could lead to a "new McCarthyism in science [77]." Roth-
man argued that every piece of scientific work and criti-
cism should be judged solely on its scientific merit, and
that any attacks on these works should be science-based,
not ad hominem attacks. My experience revealed that
tobacco control advocates and groups are falling into this
trap; the response to my critical pieces has consisted
entirely of ad hominem attacks and has been devoid of
any discussion of the scientific merits (or lack thereof) of
my work.
A sentinel event in the tobacco control movement
The discussion presented here about the scientific basis
for claims about the acute cardiovascular effects of sec-
ondhand smoke exposure relates to more than just an
issue of scientific interpretation. I view this as a sentinel
event in the tobacco control movement. To me, this is the
moment when it stopped being about the science.
For the past 20 years, I have never been in the uncomfort-
able position of having to refute the claims being made by
colleagues and organizations in the movement of which I
am a part. I have always found that there was a sincere
concern for the accuracy of scientific claims and a high
degree of care and concern given to scrutinizing claims
before they were made publicly. However, in the past year
or so, I believe that there has been a marked change in the
movement. There seems to be much less of a concern for
scientific accuracy and for the first time that I am aware, I
believe that scientific integrity is being sacrificed for the
sake of promoting our agenda.
I believe that the way in which the tobacco control move-
ment responds to what I call the "30 minute" and "20
minute" claims is going to go a long way to determining
not only the scientific integrity of the tobacco control
movement, but also the reputation and credibility of the
movement in the eyes of the media and the public for a
long time to come.
The problem is that the media and the public cannot nec-
essarily discern an accurate scientific claim from an inac-
curate one. They cannot differentiate between a claim that
is based on solid scientific evidence and one that repre-
sents a wild exaggeration or errant extrapolation from sci-
entific data. Once the movement starts to make a number
of widespread claims that are not scientifically supported,
then the credibility of all of our public claims, even the
legitimate ones, becomes suspect. And without credibility,
the effectiveness of the movement in promoting its policy
agenda will be greatly undermined.
But in addition to the potential consequences of the wide-
spread dissemination of unsupported scientific claims for
the credibility of the tobacco control movement, there is
perhaps a more important consequence: the implications
of this conduct in light of the ethical bases for the practice
of tobacco control and public health.
Implications for tobacco control and public health 
practice
It is important to recognize that the principle of providing
accurate health information is a basic ethical principle of
public health [78-81]. A recent editorial in the American
Journal of Public Health emphasized "the responsibility of
public health practitioners and scientists to conduct their
practices ethically" [[78]- p. 1094]. Dickens suggests that
the kind of ethical concerns that apply to individual
research with human subjects should also apply at the col-
lective level, and not only to research, but to the very prac-
tice of public health.
The provision of accurate health information to the public
is recognized as a core ethical principle of public healthEpidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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practice. A recent article in Tobacco Control articulates the
basis of the public's right to accurate health information
from public health organizations [80]. Kozlowski and
Edwards describe the public's right to accurate health
information as deriving from the principles of autonomy
and self-determination, and note that this right is sup-
ported by the Universal Declaration of Human Rights.
According to Kozlowski and Edwards: "Individuals have a
right to health relevant information; without it they can-
not make meaningful health choices. Promoting and
ensuring access to available knowledge is an obligation
that follows from this right. Tobacco control information
campaigns have sometimes fallen short of meeting the
obligation of health relevant information. Failure can take
many forms. Not informing that a product or activity
involves health risks is one obvious example. Providing
wrong or incomprehensible information would be
another. Saying too little can also be deceptive and a vio-
lation of rights" [[80]- p. ii3].
The authors of this paper specifically address the issue of
web-based health communications: "Much of the health
communication we discuss employs the internet, and eth-
ical guidelines have been established specifically for the
internet (as is discussed in the US Healthy People guide-
lines in health communication and health literacy). These
guidelines are unambiguous on honesty: 'Be truthful and
not deceptive.' They emphasize the importance of provid-
ing accurate and well supported information. There is no
allowance for the use of deception in web based health
communications" [[80]- p. ii4].
Here, another important ethical concern deserves empha-
sis. It is not enough, according to these ethical guidelines,
to simply provide information that is devoid of factual
misrepresentations. Public communications must also be
well supported by scientific evidence and should not be
misleading, even if they are factually accurate.
Conclusion
While there is ample evidence that chronic exposure to
secondhand smoke increases the risk of cardiovascular
disease, and therefore heart attack risk [1], and there is
some suggestive evidence that acute exposure to second-
hand smoke may present some degree of risk to individu-
als with existing severe coronary artery disease, there
appears to be no scientific basis for claims that brief,
acute, transient exposure to secondhand smoke increases
heart attack risk in individuals without coronary disease,
that it increases such risk to the level observed in smokers,
that it can cause atherosclerosis, that it can cause fatal or
catastrophic cardiac arrhythmias, or that it represents any
other significant acute cardiovascular health hazard in
nonsmokers.
In light of this, the claims that are being widely dissemi-
nated by a large number of tobacco control groups appear
to be scientifically unjustified and inaccurate.
The dissemination of inaccurate information by anti-
smoking groups to the public in support of smoking bans
is unfortunate because it may harm the tobacco control
movement by undermining its credibility, reputation, and
effectiveness.
While anti-smoking groups may provide a utilitarian-
based argument that these inaccurate and/or misleading
communications are doing more good than harm in the
long run because they are helping to promote smoke-free
policies which will protect the public's health and save
lives, the problem is that even if this were true, dissemi-
nating inaccurate information represents a violation of
basic ethical principles that are a core value of public
health practice that cannot and should not be sacrificed.
The ends do not justify the means, especially when those
means are violating principles of autonomy and self-
determination that form the essential bases for free socie-
ties. These are values which cannot and should not be
trodden upon by public health organizations simply to
promote a favored policy.
How the tobacco control movement responds to this crisis
of credibility will go a long way towards determining the
future effectiveness of the movement and its ability to
continue to save lives and protect the public's health.
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Appendix 1
Examples of inaccurate scientific claims made by health 
and anti-smoking groups on acute cardiovascular effects of 
secondhand smoke exposure
Action on Smoking and Health
"Even for people without such respiratory conditions,
breathing drifting tobacco smoke for even brief periods
can be deadly. For example, the Centers for Disease Con-
trols [CDC] has warned that breathing drifting tobaccoEpidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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smoke for as little as 30 minutes (less than the time one
might be exposed outdoors on a beach, sitting on a park
bench, listening to a concert in a park, etc.) can raise a
nonsmoker's risk of suffering a fatal heart attack to that of
a smoker [5]."
SmokeFreeOhio
"Only 30 minutes of secondhand smoke exposure can
cause narrowing of blood vessels, restricting the flow of
blood and contributing to hardening of the arteries. In
that same 30 minutes, changes to your blood boost your
risk of building up fat deposits that could lead to heart
attacks and strokes. After 120 minutes of exposure, your
heart rate variability is reduced, increasing the chance of
an irregular heart beat that can itself be fatal or trigger a
heart attack. After twenty minutes of exposure to second-
hand smoke, a nonsmoker's blood platelets become as
sticky as a smoker's, reducing the ability of the heart to
pump and putting a nonsmoker at an elevated risk of
heart attack [11]."
TobaccoScam
"30 minutes exposure = stiffened, clogged arteries [42]."
Heart Foundation South Africa
"Only 30 minutes of exposure can damage a non-
smoker's heart and increases the risk of heart disease by
30% [43]."
Americans for Nonsmokers' Rights
"Even a half hour of secondhand smoke exposure causes
heart damage similar to that of habitual smokers. Non-
smokers' heart arteries showed a reduced ability to dilate,
diminishing the ability of the heart to get life-giving blood
[44]."
British Heart Foundation
"Just 30 minutes exposure to tobacco smoke can affect the
cells lining the coronary arteries and this can contribute to
the development of atheroma narrowing the coronary
arteries and reducing blood flow to the heart [45]."
Coalition for a Tobacco-Free Hawaii
"Thirty minutes of secondhand smoke compromises a
non-smoker's coronary arteries to the same extent as in
smokers. All of these effects not only increase the long
term risks of developing heart disease, but also increase
the immediate risk of heart attack [46]."
Action on Smoking and Health (UK)
"Short term exposure to tobacco smoke also has a meas-
urable effect on the heart in non-smokers. Just 30 minutes
exposure is enough to reduce coronary blood flow [47]."
Campaign for Tobacco-Free Kids
"as little as 30 minutes of exposure to secondhand smoke
can trigger harmful cardiovascular changes, such as
increased blood clotting, that increase the risk of a heart
attack [48]."
Clearing the Air Scotland
"30 minutes exposure to second hand smoke is sufficient
to reduce coronary blood flow in otherwise healthy adults
[49]."
DuPage County Health Department
"30 minutes exposure = stiffened, clogged arteries [50]."
Tobacco Public Policy Center
" A recent study completed by Japanese researchers con-
cluded that just 30 minutes of exposure to secondhand
smoke can lead to hardening of the arteries in nonsmok-
ers [51]."
American Lung Association of Oregon
"As few as 30 minutes of secondhand smoke exposure can
impair coronary circulation in a non-smoker [52]."
Tobacco-Free Coalition of Oregon
"The journal article points out that even 30 minutes of
exposure to secondhand smoke increases blood platelet
'stickiness,' which can lead to blood clots. In addition,
arteries narrow after exposure to secondhand smoke, so
smaller clots cause more damage, and there is an increase
in heart rhythm problems associated with heart attacks
[53]."
Health Sponsorship Council (New Zealand)
"After 30 minutes – arteries affected. Non-smokers usually
have arteries that can dilate and boost blood flow to the
heart more efficiently than a smoker's arteries. But expo-
sure to second-hand smoke compromises that advantage
after 30 minutes, to the same degree as for a pack-a-day
smoker [54]."
University of North Carolina Department of Family Medicine
"30 minutes of exposure = stiffened, clogged arteries
[55]."
Michigan Smoke-Free Dining Petition Drive
"A half hour of exposure to secondhand smoke dramati-
cally increases a person's short-term risk of heart attack
[56]."
Tobacco-Free Iowa (no longer an active link – this is the cached page)
"Nonsmokers exposed to secondhand smoke for just 30
minutes experience hardening of the arteries [57]."Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
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Tobacco Technical Assistance Consortium (TTAC)
"Short exposure to secondhand smoke hardens arteries:
According to Japanese researchers who presented at a
recent American Heart Association meeting, as little as 30
minutes of exposure to secondhand smoke can cause the
arteries of nonsmokers to harden [58]."
Maricopa County Department of Public Health
"Nonsmokers exposed to secondhand smoke for just 30
minutes experience hardening of the arteries [59]."
Citizens Against Unhealthy Smoke-Filled Environments
"Just 30 minutes exposure to secondhand smoke can
compromise the cardiovascular system of nonsmokers by
reducing blood flow to the heart [60]."
Smokefree Islington (UK)
"A study published in the Journal Of The American Med-
ical Association found that just 30 minutes' exposure is
enough to reduce coronary blood flow [61]."
New York City Department of Health and Mental Hygiene
"Just 30 minutes of exposure to second-hand smoke pro-
duces some of the same physical reactions that would
occur from long-term smoking, and increases the risk of
heart disease in non-smokers [62]."
Clean Air for Everyone (C.A.F.E.) Iowa
"Nonsmokers exposed to secondhand smoke for just 30
minutes experience hardening of the arteries [63]."
Washington State Department of Health
"Only 30 minutes of secondhand smoke exposure may
cause heart damage similar to that of regular smokers.
This exposure can reduce the ability of the arteries close to
the heart to expand, which reduces the ability of the heart
to receive life-giving blood [64]."
Campaign for a Healthy and Responsible Tennessee
"The Journal of the American Medical Association reports
that just 30 minutes of exposure to secondhand smoke
changes blood chemistry and increases the risk of heart
disease in non-smokers [65]."
Smoke-free Bristol (UK)
"Short-term exposure to second-hand smoke has a meas-
urable effect on the heart in non-smokers – 30 minutes
exposure is enough to reduce blood flow to the heart mus-
cle [66]."
Tobacco Free Coalitions of Clark County and Skamania County
"As little as 30 minutes of secondhand smoke can lead to
hardening of the arteries in nonsmokers [67]."
References
1. California Air Resources Board: Proposed Identification of Environmental
Tobacco Smoke as a Toxic Air Contaminant  [ftp://ftp.arb.ca.gov/carbis/
regact/ets2006/app3part%20b.pdf] .  P a r t  B :  H e a l t h  E f f e c t s .  S a c r a -
mento, CA: California Environmental Protection Agency, Office of
Environmental Health Hazard Assessment, Air Toxicology and Epide-
miology Branch June 24, 2005
2. U.S. Department of Health and Human Services: The Health Conse-
quences of Involuntary Exposure to Tobacco Smoke: A Report of the Sur-
geon General 2006 [http://www.surgeongeneral.gov/library/
secondhandsmoke/report/]. Atlanta, GA: Centers for Disease Con-
trol and Prevention, Office on Smoking and Health
3. Pechacek TF, Babb S: Commentary: how acute and reversible
are the cardiovascular risks of secondhand smoke?  BMJ 2004,
328:980-983.
4. Action on Smoking and Health: ASH PR: Car and Sidewalk
Smoking Bans Based on New Report "Toxic Air Contami-
nant" Designation is a Powerful Weapon [01/27/06].   [http://
no-smoking.org/jan06/01-27-06-4.html]. January 30, 2006
5. Action on Smoking and Health: Reasons for Banning Smoking in
Certain Public Outdoor Areas.   [http://ash.org/outdoors.pdf].
January 30, 2006
6. Otsuka R, Watanabe H, Hirata K, Tokai K, Muro T, Yoshiyama M,
Takeuchi K, Yoshikawa J: Acute effects of passive smoking on
the coronary circulation in healthy young adults.  JAMA 2001,
286:436-441.
7. Action on Smoking and Health: ASH Supports Restaurant Smok-
ing Ban in New Hampshire – Read ASH's Letter [03/09/06-
5].   [http://no-smoking.org/march06/03-09-06-5.html]. March 10,
2006
8. Action on Smoking and Health: ASH PR: City Bans Smoking on
Sidewalks and Streets to Protect Nonsmokers, Outdoor
Smoking Restricted to Tiny "Smokers' Outposts" When
Others May Be Around [02/02/06-1].   [http://no-smoking.org/
Feb06/02-02-06-1.html]. February 3, 2006
9. Action on Smoking and Health: ASH: Summarizing the Deadly
Effects of Secondhand Tobacco Smoke [02/24/06-1].   [http://
no-smoking.org/Feb06/02-24-06-1.html]. February 24, 2006
10. Plotnick GD, Corretti MC, Vogel RA: Effect of antioxidant vita-
mins on the transient impairment of endothelium-depend-
ent brachial artery vasoactivity following a single high-fat
meal.  JAMA 1997, 278:1682-1686.
11. SmokeFreeOhio:  The Dangers of Secondhand Smoke.
[http:www.smokefreeohio.org/oh/about/documents/SFOSecond
handSmoke.pdf]. March 27, 2006
12. Burghuber OC, Punzengruber C, Sinzinger H, Haber P, Silberbauer K:
Platelet sensitivity to prostacyclin in smokers and non-smok-
ers.  Chest 1986, 90:34-38.
13. Sinzinger H, Schernthaner G, Kaliman J: Sensitivity of platelets to
prostaglandins in coronary heart disease and angina pec-
toris.  Prostaglandins 1981, 22:773-781.
14. Harrison MJ, Emmons PR, Mitchell JR: The variability of human
platelet aggregation.  J Atheroscler Res 1967, 7(2):197-204.
15. Robinson KL, McBeth J, MacFarland GJ: Psychological distress and
premature mortality in the general population: a prospec-
tive study.  Ann Epidemiol 2004, 14:467-472.
16. Valkonen M, Kuusi T: Passive smoking induces atherogenic
changes in low-density lipoprotein.  Circulation 1998,
97:2012-2016.
17. Brown MS, Goldstein JL: Lipoprotein metabolism in the macro-
phage: implications for cholesterol deposition in atheroscle-
rosis.  Annu Rev Biochem 1983, 52:223-261.
18. Schectman G, Byrd JC, Hoffman R: Ascorbic acid requirements
for smokers: analysis of a population survey.  Am J Clin Nutr
1991, 53:1466-1470.
19. Pope CA, Eatough DJ, Gold DR, Pang Y, Nielsen KR, Nath P, Verrier
RL, Kanner RE: Acute exposure to environmental tobacco
smoke and heart rate variability.  Environ Health Perspect 2001,
109:711-716.
20. Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology: Heart rate vari-
ability: standards of measurement, physiological interpreta-
tion and clinical use.  Circulation 1996, 93:1043-65.
21. Kennedy HL: Beta blockade, ventricular arrhythmias, and sud-
den cardiac death.  Am J Cardiol 1997, 80(9B):29J-34J.Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
Page 12 of 13
(page number not for citation purposes)
22. Nolan J, Batin PD, Andrews R: Prospective study of heart rate
variability and mortality in chronic heart failure.  Circulation
1998, 98:1510-1516.
23. Kristal-Boneh E, Raifel M, Froom P, Ribak J: Heart rate variability
in health and disease.  Scand J Work Environ Health 1995,
21(2):85-95.
24. Liao D, Creason J, Shy C, Williams R, Watts R, Zweidinger R: Daily
variation of particulate air pollution and poor cardiac auto-
nomic control in the elderly.  Environ Health Perspect 1999,
107:521-525.
25. Gold DR, Litonjua A, Schwartz J, Lovett E, Larson A, Nearing B, Allen
G, Verrier M, Cherry R, Verrier R: Ambient pollution and heart
rate variability.  Circulation 2000, 101:1267-1273.
26. Pope CA, Verrier RL, Lovett EG, Larson AC, Raizenne ME, Kanner
RE, Schwartz J, Villegas GM, Gold DR, Dockery DW: Heart rate
variability associated with particulate air pollution.  Am Heart
J 1999, 138:890-899.
27. Stefanadis C, Vlachopoulos C, Tsiamis E, Diamantopoulos L, Tout-
ouzas K, Giatrakos N, Vaina S, Tsekoura D, Toutouzas P: Unfavora-
ble effects of passive smoking on aortic function in men.  Ann
Intern Med 1998, 128:426-434.
28. Kato M, Roberts-Thomson P, Phillips BG, Narkiewicz K, Haynes WG,
Pesek CA, Somers VK: The effects of short-term passive smoke
exposure on endothelium-dependent and independent
vasodilation.  J Hypertens 1999, 17:1395-1401.
29. Celermajer DS, Adams MR, Clarkson P, Robinson J, McCredie R,
Donald A, Deanfield JE: Passive smoking and impaired endothe-
lium-dependent arterial dilation in healthy young adults.  N
Engl J Med 1996, 334:150-154.
30. Sumida H, Watanabe H, Kugiyama K, Ohgushi M, Matsumura T, Yasue
H:  Does passive smoking impair endothelium-dependent
coronary artery dilation in women?  J Am Coll Cardiol 1998,
31:811-815.
31. Sinzinger H, Kefalides A: Passive smoking severely decreases
platelet sensitivity to antiaggregatory prostaglandins.  Lancet
1982, 2:392-393.
32. Schmid P, Karanikas G, Kritz H, Pirich C, Stamatopoulos Y, Peskar
BA, Sinzinger H: Passive smoking and platelet thromboxane.
Thromb Res 1996, 81:451-460.
33. Moffatt RJ, Chelland SA, Pecott DL, Stamford BA: Acute exposure
to environmental tobacco smoke reduces HDL-C and
HDL2-C.  Prev Med 2004, 38:637-641.
34. Aronow WS: Effect of passive smoking on angina pectoris.  N
Engl J Med 1978, 299:21-24.
35. Allred EN, Blecker ER, Chatiman BR, Dahms TE, Gottlieb SO, Hckney
JD, Pagano M, Selvester RH, Walden SM, Warren J: Short-term
effects of carbon monoxide exposure on the exercise per-
formance of subjects with coronary artery disease.  N Engl J
Med 1989, 321:1426-1432.
36. Sheps DS, Herbst MC, Hinderliter AL, Adams KF, Ekeland LG, O'Neil
JJ, Goldstein GM, Brombey PA, Dalton JL, Ballenger MN, Davis SM,
Koch GG: Production of arrhythmias by elevated carboxyhe-
moglobin in patients with coronary artery disease.  Ann Intern
Med 1990, 113:343-351.
37. Leone A, Mori L, Bertanelli F, Fabiano P, Filippelli M: Indoor passive
smoking: its effect on cardiac performance.  Int J Cardiol 1991,
33:247-252.
38. McMurray RG, Hicks LL, Thompson DL: The effects of passive
inhalation of cigarette smoke on exercise performance.  Eur
J Appl Physiol 1985, 54:196-200.
39. Pimm PE, Silverman F, Shepard RJ: Physiological effects of acute
passive exposure to cigarette smoke.  Arch Environ Health 1978,
33:201-213.
40. Weiss S: Study second-hand smoke linked to heart attacks;
expert on issue to speak in Manitowoc this week.  Manitowoc
Herald Times  [http://www.htrnews.com/apps/pbcs.dll/article?AID=/
20060327/MAN04/603270603/1398]. March 27, 2006
41. New York City Department of Health: Secondhand Smoke Kills
(advertisement).  New York Times :A25. June 25, 2002
42. TobaccoScam:  Secondhand Smoke: A Little is Dangerous.
[http://www.tobaccoscam.ucsf.edu/pdf/sfr_factsheet_dangerous.pdf].
March 29, 2006
43. The Heart Foundation – South Africa: Smoking  [http://www.heart
foundation.co.za/b_smoke.php]. March 29, 2006
44. Americans for Nonsmokers' Rights: Secondhand Smoke: The
Science (October 2005).   [http://www.no-smoke.org/pdf/
SHS.pdf]. March 29, 2006
45. British Heart Foundation: What Evidence is There that Tobacco
Smoke Effects the Heart?   [http://www.bhf.org.uk/questions/
index.asp?secondlevel=1178&thirdlevel=1408]. March 29, 2006
46. Coalition for a Tobacco Free Hawaii: Tobacco Facts – Second-
hand Smoke: A Little is Dangerous.   [http://www.hawaii.edu/
smokingpolicy/fact3.html]. March 29, 2006
47. Action on Smoking and Health (UK): Factsheet No. 8 – Second-
hand Smoke. March 2006.   [http://www.ash.org.uk/html/
factsheets/html/fact08.html]. March 29, 2006
48. Campaign for Tobacco-Free Kids: New Study Confirms Smoke-
Free Laws Reduce Heart Attacks, Shows Need to Make All
Workplaces Smoke-Free (press release).   [http://www.tobac
cofreekids.org/Script/DisplayPressRelease.php3?Display=878].
November 14, 2005, March 29, 2006
49. Clearing the Air Scotland: Smoking Facts.   [http://www.clearingth
eairscotland.com/facts/facts.html]. March 29, 2006
50. DuPage County Health Department: Tobacco Facts: Passive
Smoking.   [http://www.dupagehealth.org/tobacco/content/environ
mental-tobacco-smoke.asp]. March 29, 2006
51. Tobacco Public Policy Center. Newsletter – December 2005:
Recent Studies: 30 Minutes of Secondhand Smoke Hurts.
[http://www.law.capital.edu/tobacco/newsletter/december2005/
recentstudies.asp]. March 29, 2006
52. American Lung Association of Oregon: Tobacco Prevention: Sec-
ond Hand Smoke.   [http://www.lungoregon.org/tobacco/second
hand.html]. March 29, 2006
53. Tobacco-Free Coalition of Oregon and WorkSmokeFree.com Cam-
paign: British Medical Journal Study Shows Smokefree Law
Slashed Heart Attack Rate 40%: Local Group Calls for
Changes in Oregon Law to Protect Workers (press release).
[http://www.worksmokefree.com/HelenaStudyRelease_000.pdf.pdf].
April 6, 2004, March 29, 2006
54. Health Sponsorship Council (New Zealand): Health Effects of
Short Periods of Exposure to Second-hand Smoke.
[http:www.secondhandsmoke.co.nz/resources/SHSFactsImmedHlth
Eff.doc]. March 29, 2006
55. University of North Carolina School of Medicine. Department of
Family Medicine: Fact Sheet: Health Effects of Short-Term
Exposure to Secondhand Smoke.   [http://www.fammed.unc.edu/
enter/fact_sheets/short-term-facts.pdf]. March 29, 2006
56. Michigan Smoke-Free Dining Petition Drive: Why Ban Smoking in
Restaurants and Other Workplaces?   [http://www.smokefreed
iningpetition.com/whyban.php]. March 29, 2006
57. Tobacco Free Iowa: Second-hand smoke.   [http://
72.14.203.10arch?q=cache:AnZi-
4yhYhAJ:www.tobaccofreeiowa.ordy.cfm%3Fid%3D35+30+minutes+
second
hand+smoke+heart+attack&hl=en&gl=us&ct=clnk&cd=138&cli
ent=firefox-a]. Cache retrieved March 1, 2006; accessed March 29,
2006
58. Tobacco Technical Assistance Consortium (TTAC): Tobacco Con-
trol Network: November-December 2005.  Secondhand Smoke
– Research: Short exposure to secondhand smoke hardens arteries  [http:/
/www.ttac.org/TCN/tfp/nov-dec-2005/second_hand.html]. March 29,
2006
59. Maricopa County Department of Public Health: Tobacco Use Pre-
vention Program.  Secondhand Smoke and Disease  [http://
www.maricopa.gov/public_health/tobacco/secondhand/docs/
factsheets/TUPP-SHSandDisease.pdf]. March 29, 2006
60. Citizens Against Unhealthy Smoke-Filled Environments (CAUSE):
Questions?   [http://www.smokefreejeffco.org/faqs.htm]. March 31,
2006
61. Smokefree Islington (UK): How Smoking Damages Your Staff's
Health.   [http://www.smokefreeislington.nhs.uk/info/
staffs_health.html]. March 31, 2006
62. New York City Department of Health and Mental Hygiene: Second-
Hand Smoke Kills (Fact Sheet 2).   [http://www.nyc.gov/html/
doh/downloads/pdf/smoke/shsmoke2.pdf]. March 31, 2006
63. Clean Air for Everyone Iowa (C.A.F.E.): Secondhand Smoke &
Tobacco Control.   [http://www.cafeiowacan.org/docs/Second
hand%20Smoke%20Brochure.pdf]. March 31, 2006
64. Washington State Department of Health. Tobacco Prevention and
Control Program: SecondHandSmokeYou.com: Hazards toPublish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Epidemiologic Perspectives & Innovations 2007, 4:12 http://www.epi-perspectives.com/content/4/1/12
Page 13 of 13
(page number not for citation purposes)
Your Health.   [http://www.secondhandsmokesyou.com/
health_effects/your_health.php]. March 31, 2006
65. Campaign for a Healthy and Responsible Tennessee (CHART): Facts
on Tobacco  [http://www.tnchart.org/facts.htm]. March 31, 2006
66. Smoke-free Bristol: Smoke-free Bristol.   [http://www.smokefree
bristol.org/downloads/smoke-free-bristol-faq.pdf]. March 31, 2006
67. Tobacco-Free Coalitions of Clark County and Skamania County and
Clark County Health Department, Tobacco Prevention and Educa-
tion Program: Tobacco Tid-Bits. Issue 67, December 2005.
[http://www.clark.wa.gov/health/tobacco/documents/decem
ber%202005.pdf]. March 31, 2006
68. Siegel M: Involuntary smoking in the restaurant workplace: a
review of employee exposure and health effects.  JAMA 1993,
270:490-493.
69. Siegel M, Skeer M: Exposure to secondhand smoke and excess
lung cancer mortality risk among workers in the "5 B's":
bars, bowling alleys, billiard halls, betting establishments,
and bingo parlours.  Tobacco Control 2003, 12:333-338.
70. Siegel M: Smoking and Restaurants: A Guide for Policy-Makers Berkeley,
CA: University of California, Berkeley Preventive Medicine Residency
Program, Alameda County Tobacco Control Program, American
Heart Association, California Affiliate; 1992. 
71. Siegel M: Smoking and Bars: A Guide for Policy-Makers Boston, MA: Bos-
ton University School of Public Health; 1998. 
72. Siegel M, Barbeau EM, Osinubi OY: The impact of tobacco use
and secondhand smoke on hospitality workers.  Clin Occup Envi-
ron Med 2006, 5:31-42.
73. Siegel M: Action on Smoking and Health Promoting Street
and Sidewalk Smoking Bans and Completely Misrepresent-
ing the Science.  The Rest of the Story: Tobacco News Analysis and
Commentary  [http://tobaccoanalysis.blogspot.com/2006/01/action-
on-smoking-and-health-promoting.html].
74. Siegel M: In My View: Why ASH's Recent Actions Are an
Example of Fanaticism, Rather than Science-Based Advo-
cacy.  The Rest of the Story: Tobacco News Analysis and Commentary
[http://tobaccoanalysis.blogspot.com/2006/02/in-my-view-why-ashs-
recent-actions-are.html].
75. Siegel M, Another Anti-Smoking Group Makes Fallacious Scientific
Claims in Support of Smoking Bans: The Rest of the Story:
Tobacco News Analysis and Commentary.   [http://tobaccoa
nalysis.blogspot.com/2006/03/another-anti-smoking-group-
makes.html].
76. Siegel M, Rest of the Story Author Expelled from Tobacco Control
List-Serve; Dissent is Met with Censorship: The Rest of the Story:
Tobacco News Analysis and Commentary.   [http://tobaccoa
nalysis.blogspot.com/2005/12/rest-of-story-author-expelled-
from.html].
77. Rothman KJ: Conflict of interest: the new McCarthyism in sci-
ence.  JAMA 1993, 269:2782-2784.
78. Dickens BM: The challenges and opportunities of ethics.  Am J
Public Health 2005, 95:1094.
79. Fox BJ: Framing tobacco control efforts within an ethical con-
text.  Tob Control 2005, 14(Suppl 2):ii38-ii44.
80. Kozlowski LT, Edwards BQ: "Not safe" is not enough: smokers
have a right to know more than there is no safe tobacco
product.  Tob Control 2005, 14(Suppl 2):ii3-ii7.
81. American Public Health Association: Public Health Code of Eth-
ics.   [http://www.apha.org/codeofethics/ethics.htm]. April 3, 2006